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Abstract: Concrete is frail in pressure and has a fragile character. The idea of utilizing filaments to enhance the qualities 

of development materials is extremely old. Early applications incorporate expansion of straw to mud blocks, horse hair to 

strengthen mortar and asbestos to fortify property. The cutting edge improvement of fiber fortified cement (FRC) begun in 

the mid sixties. Expansion of strands to solid makes it a homogeneous and isotropic material. At the point when solid splits, 

the haphazardly situated strands begin working, capture break arrangement and proliferation, and along these lines 

enhance quality and flexibility. The target of this examination is to research the impacts on push advancement in asphalt and 

on basic plan components from substituting GFRP support for traditional steel fortification in asphalts to decide the 

execution qualities of the GFRP-strengthened solid asphalts. The consequences of this examination focus on the outline of 

asphalt with GFRP rebar as a pertinent fortification and propose achievable GFRP plans to be developed. The glass 

filaments strengthen the solid, much as steel fortifying does in regular cement. The glass fiber support brings about an item 

with significantly higher flexural and rigid qualities than typical cement, permitting its utilization in thin-divider throwing 

applications. GFRC is a lightweight, strong material that can be thrown into almost boundless shapes, hues and surfaces 

GFRC is a specific type of cement with numerous applications. It can be adequately used to make façade divider boards, 

chimney encompasses, vanity tops and solid ledges because of its one of a kind properties and rigidity. One of the most ideal 

approaches to really comprehend the advantages of GFRC is a special compound.. 
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I. INTRODUCTION 

Concrete is powerless in pressure and has a weak character. The idea of utilizing strands to enhance the 

attributes of development materials is extremely old. Early applications incorporate expansion of straw to mud 

blocks, horse hair to strengthen mortar and asbestos to fortify property. Utilization of nonstop fortification in 

concrete (strengthened solid) builds quality and malleability, yet requires watchful situation and work ability. 

On the other hand, presentation of strands in discrete shape in plain or strengthened cement may give a superior 

arrangement. The current advancement of fiber fortified cement (FRC) begun in the mid sixties. Expansion of 

filaments to solid makes it a homogeneous and isotropic material. At the point when solid breaks, the 

haphazardly arranged strands begin working, capture split development and proliferation, and consequently 

enhance quality and flexibility. The disappointment methods of FRC are either bond disappointment amongst 

fiber and network or material disappointment. In this paper, the cutting edge of fiber strengthened cement is 

talked about and aftereffects of concentrated tests made by the creator on the properties of fiber fortified solid 

utilizing neighborhood materials are accounted for. The goal of this examination is to research the impacts on 

stretch improvement in asphalt and on basic outline variables from substituting GFRP fortification for regular 

steel support in CRCPs to decide the execution attributes of the GFRP-strengthened solid asphalts. The 

aftereffects of this investigation focus on the outlines of CRCP with GFRP rebar's as a relevant fortification and 

propose plausible GFRP-CRCP plans to be developed. The extent of this report incorporates contemplating the 

impact of GFRP strengthening rebar's on shrinkage and warm worries in concrete by explanatory and numerical 

techniques and also by trial estimations, and proposing a progression of plans for the GFRP-fortified CRCP in 

light of the numerical and robotic outcomes. The examination additionally uncovers a few territories where 

additionally thinks about are suggested 
 

II. LITERATURE REVIEW 

Concrete is outstanding as a fragile material when subjected to ordinary burdens and effect stacking, 

particularly, with its elasticity being only one tenth of its compressive quality. It is just basic learning that, solid 

individuals are fortified with persistent strengthening bars to withstand malleable worries, to make up for the 

absence of malleability and is likewise embraced to beat high potential ductile burdens and shear worries at 

basic area in a solid part. 
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Fig : Fiber reinforcement concrete 

 
Despite the fact that the expansion of steel fortification altogether builds the quality of the solid, the 

improvement of small scale splits must be controlled to create concrete with homogenous ductile properties. The 

presentation of strands was brought into thought, as an answer for create concrete with upgraded flexural and 

elasticity, which is another type of cover that could consolidate Portland bond in holding with concrete lattices. 

 
Fibers are generally discontinuous, randomly distributed throughout the cement matrices. Referring to the 

American Concrete Institute (ACI) committee 544, in fiber reinforced concrete there are four categories namely 

1, SFRC - Steel Fiber Reinforced Concrete 

2, GFRC - Glass Fiber Reinforced Concrete 

3, SNFRC - Synthetic Fiber Reinforced Concrete 

4, NFRC - Natural Fiber Reinforced Concrete 

 
 

3, GLASS FIBER REINFORCED CONCRETE (GFRC) 

It is a composite of Portland bond, fine total, water, acrylic co-polymer, glass fiber fortification and added 

substances. The glass strands fortify the solid, much as steel strengthening does in traditional cement. The glass 

fiber fortification outcomes in an item with significantly higher flexural and rigidities than typical cement, 

permitting its utilization in thin-divider throwing applications. GFRC is a lightweight, solid material that can be 

thrown into almost boundless shapes, hues and surfaces. There are two essential procedures used to manufacture 

GFRC – the Spray-Up handle and the Premix procedure. The Premix procedure is additionally separated into 

different creation strategies, for example, splash premix, cast premix, pultrusion and hand lay-up. 

 
FRCs utilize material glass strands; material filaments are not quite the same as different types of glass 

filaments utilized for protecting applications. Material glass filaments start as fluctuating blends of SiO2, 

Al2O3, B2O3, CaO, or MgO in powder shape. These blends are then warmed through direct dissolving to 

temperatures around 1300 degrees Celsius, after which passes on are utilized to expel fibers of glass fiber in 

distance across running from 9 to 17 µm. These fibers are then twisted into bigger strings and spun onto bobbins 

for transportation and further handling. Glass fiber is by a long shot the most prevalent intends to fortify plastic 

and in this way appreciates an abundance of creation forms, some of which are pertinent to aramid and carbon 

strands too attributable to their common stringy qualities. 

 
Meandering is a procedure where fibers are spun into bigger breadth strings. These strings are then generally 

utilized for woven strengthening glass textures and mats, and in shower applications. 

Fiber textures are web-frame texture strengthening material that has both twist and weft headings. Fiber mats are 

web-shape non-woven mats of glass strands. Mats are made in cut measurements with cleaved strands, or in 

persistent mats utilizing ceaseless filaments. Hacked fiber glass is utilized as a part of procedures where lengths 

of glass strings are cut in the vicinity of 3 and 26 mm, strings are then utilized as a part of plastics most 

generally proposed for trim procedures. Glass fiber short strands are short 0.2–0.3 mm strands of glass filaments 

that are utilized to fortify thermoplastics most usually for infusion forming. 
 

Benefits of GFRC 

 
There are lots of good reasons to use GFRC for thin sections of concrete: 
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Lighter weight: With GFRC, concrete can be cast in thinner sections and is therefore as much as 75% lighter 

than similar pieces cast with traditional concrete. According to Jeff Girard's blog post titled, The Benefits of 

Using a GFRC Mix for Countertops, a concrete countertop can be 1-inch thick with GFRC rather than 2 inches 

thick when using conventional steel reinforcement. An artificial rock made with GFRC will weigh a small 

fraction of what a real rock of similar proportions would weigh, allowing for lighter foundations and reduced 

shipping cost. 

 

 
Large artificial rocks made with GFRC are lighter allowing rock features where real rock would be impossible. 

NEG America 

 
 High strength: GFRC can have flexural strength as high as 4000 psi and it has a very high strength-to- 

weight ratio. 

 Reinforcement: Since GFRC is reinforced internally, there is no need for other kinds of reinforcement, 

which can be difficult to place into complex shapes. 

 Consolidation: For sprayed GFRC, no vibration is needed. For poured, GFRC, vibration or rollers are easy 

to use to achieve consolidation. 

 

 

 
PRODUCTION OF GRC 

 
There are two main production techniques of GFRC, usually referred as spray up and premix. In the spray-up 

process, the mortar is produced separately from the fibers, which are mixed only at the jet of the spray gun. The 

glass fiber strands are cut within the spray gun to the required size, typically between 25mm (0.98inch) and 

40mm (1.57inch), and are about 5% of the GFRC total weight. The subsequent compaction with a cylindrical 

roll guarantees the adaptation of GFRC to the form, the impregnation of the fibers with in the mortar, the 

removal of the air retained within the mix, and an adequate density. 
 

Typical Range of GFRC Properties: 
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MATERIALS 

III. EXPERIMENTAL PROGRAM 

The details of materials used in the present program are as follows. 
 

Cement 

 
Portland pozzolona cement of 43 Grade available in local market has been used in the investigation. 

The cement used has been tested and found to be conforming to the IS 1489 specifications. The specific gravity 

was 3.15. 

 
Crushed angular aggregates from a local source were used as coarse aggregate. 

 

 
Fig; Coarse aggregate to be mixed 

 
CONCRETE MIX: 

 
The M25 grade of concrete quantities are used in per cubic meter .The water cement has been fixed. 

 
Cement used shall be OPC 43 grade. Coarse sand of fineness modulus 2.42, washed and stone aggregate of 10 

mm size with minimum fineness modulus of 5.99 shall be used. PFRC has been provided with a design mix of 

1:2:2 grading. The concrete shall have a flexural strength of 40 kg/m² at 28 days. Water cement ratio shall be as 

per IS specification mentioned for M30 or M35 grade concrete. Fly ash and ground granulated blast furnace 

(GGBF) slag is added along with OPC in concrete mixes because they prolong the strength gaining stage of 

concrete. 
 

The code IRC: 44-2008 is followed for cement concrete mix designs for pavements with 

fibers.    Figure; Concrete mix 

Mixture Compositions and Placing 

 

 
Mixing of FRC can be accomplished by many methods. The mix should have a uniform dispersion of 

the fibres in order to prevent segregation or balling of the fibres during mixing. Most balling occurs during the 

fibre addition process. Increase of aspect ratio, volume percentage of fibre, and size and quantity of coarse 

aggregate will intensify the balling tendencies and decrease the workability. To coat the large surface area of the 

fibres with paste, experience indicated that a water cement ratio between 0.4 and 0.6, and minimum cement 

content of 400 kg/m[3] are required. Compared to conventional concrete, fibre reinforced concrete mixes are 

generally characterized by higher cement factor, higher fine aggregate content and smaller size coarse  

aggregate. A fibre mix generally requires more vibration to consolidate the mix. External vibration is preferable 
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to prevent fibre segregation. Metal trowels, tube floats, and rotating power floats can be used to finish the 

surface. 

 
Casting GFRC 

 
Commercial GFRC commonly uses two different methods for casting GFRC: spray up and premix. 

Let’s take a quick look at both as well as a more cost effective hybrid method. 

 
 , METHODOLOGY 

 
The tests have been performed to determine the mechanical properties such as compressive strength 

and splitting tensile-strength of concrete mix with steel fibers 0%, 0.5% by volume of concrete and alkali 

resistance glass fibers, 0.25% by weight of cement. 

 
 Compression Strength Test 

 
The strength of concrete is usually defined and determined by the crushing strength of 150mm x 

150mmx150mm, at an age of 7 and 28days. It is most common test conducted on hardened concrete as it is an 

easy test to perform and also most of the desirable characteristic properties of concrete are qualitatively related 

to its compressive strength. 

 

Figure ; Compression test Equipment 

 

Steel mould made of cast iron dimension 150mm x 150mmx150mm used for casting of concrete cubes 

filled with steel fibres 0%, 0. 5% by volume of concrete and alkali resistance glass fibres, 0% and 0.25% by 

weight of cement. The mould and its base rigidly damped together so as to reduce leakages during casting. 

 
Figure: Placing of cube 

 

It also stated in IS 516-1959 that the load was applied without shock and increased continuously at the 

rate of approximately 140 Kg/sq cm/ min until the resistance of specimen to the increasing loads breaks down 

and no greater load can be sustained. The maximum load applied to the specimen was then recorded as per IS: 

516-1959. The testing of cube and cylinders under compression. 
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 , GEOMETRIC AND PAVEMENT DESIGN STANDARDS 

 

Expressway, a controlled access facility is intended to provide most efficient speedy movement of relatively 

high volumes of motorized traffic with higher degree of safety, comfort and economy. Alignment characteristics 

and parameters of physical dimensions should be such that the resulting road has inbuilt flexibility of adjustment 

for additional carriageways in foreseeable future without any extravagant and or wasteful provision because in a 

rapidly developing economy it is not always possible to forecast the traffic growth accurately. Besides, 

sustainability of a very high growth continuously over a very long period could also be questionable. Hence, 

concept of a variable traffic growth rate during the service life will also have to be developed. 
 

Geometric and other elements should be preferably match the individual and collective requirement of traffic 

using the facility. Predominant vehicles should form the basis of design unit for carriageway width capacities 

and other design parameters like design speed etc. Geometric elements are mostly governed by the functional 

requirements, which are also influenced by the environmental parameters and which once built in the road 

systems are difficult to modify 
 

 EXECUTION 

An expressway asphalt is a structure comprising of superimposed layers of handled materials over the 

characteristic soil sub-review, whose essential capacity is to bolster the wheel loads forced on it from activity 

moving over it. Extra burdens are likewise forced by changes in nature. It ought to be sufficiently solid to 

oppose the burdens forced on it. The asphalt structure ought to have the capacity to give a surface of satisfactory 

riding quality, sufficient slip resistance, ideal light reflecting attributes, and low commotion contamination. A 

definitive point is to guarantee that the transmitted worries because of wheel stack are adequately lessened, with 

the goal that they won't surpass bearing limit of the sub-review. 
 

Two types of pavements are generally recognized as serving this purpose, they are 
 

 Flexible pavements 

 Rigid pavements. 

 

IV. RESULTS AND TABLES 

The difference between the initial and final penetration readings is taken as the 

penetration value. 

Test load 100+_ 0.25 gms 

Test temperature 25
0
c+_ 0.1

0
c 

Test duration 5 seconds 

 

Trial no 

Initial dial 

reading 

Final dial 

reading 

Penetration 

1/10 th mm 
 

Average 

value 

 

Specification 

1/10 mm (1) (2) (3)=(2)-(1) 

1 126 187 61 63 50 —70 

2 125 189 64 

 
V. CONCLUSION 

Pavements form the basic supporting structure in highway transportation. Each layer of pavement has a 

multitude of functions to perform which has to be duly considered during the design process. Different types of 

pavements can be adopted depending upon the traffic requirements. Improper design of pavements leads to early 

failure of pavements affecting the riding quality also. Asphalts shape the essential supporting structure in 
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thruway transportation. Each layer of asphalt has a large number of capacities to perform which must be 

properly considered amid the outline procedure. Diverse sorts of asphalts can be received relying on the 

movement prerequisites. Inappropriate plan of asphalts prompts early disappointment of asphalts influencing the 

riding quality moreover. More streets add on to auto reliance, which can imply that another street brings just 

here and now alleviation of movement clog. Significant present day interstates that interface urban communities 

in crowded created and creating nations normally consolidate highlights planned to improve the street's ability, 

productivity, and security to different degrees. Subsequently we are adding the glass strands to the solid of an 

asphalt. GFRC as a material, nonetheless, is a great deal more costly than regular cement on a pound-for-pound 

premise. In any case, since the cross segments can be so significantly more slender, that cost is overcome in 

most ornamental components 
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